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DESCRIPTION 
COMMUNICATION SYSTEM AND METHOD 

Technical Field 

The present invention relates to a communication 
system and method that controls congestion in transport 
protocol . 

Background Art 

As a conventional communication system, a 
well-known system comprises a transmission section that 
transmits a real-time data via a communication network, 
a reception section that receives a data loss rate 
information from a data transmission destination of the 
transmission section, and a rate control section that 
controls a transmission rate based on the data loss rate 
from the reception section (refer to Japanese Unexamined 
Patent Publication No. 2001-320440 for example). 

According to the conventional communication system, 
the rate control section compares the data loss rate 
information and the pre-set first and second threshold 
values, thereby increasing a transmission rate for 
transmission used by the transmission section if the data 
loss rate is lower than the first and second threshold 
values, thereby holding a transmission rate for 
transmission used by the transmission section if the data 
loss rate is higher than the first threshold value and 
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lower than the second threshold value, and thereby 
decreasing a transmission rate for transmission used by 
the transmission section if the data loss rate is higher 
than the first and the second threshold values. 
5 However, the conventional communication system had 

a problem of being unable to control the quantity of packets 
being transmitted before occurrence of congestion of the 
packets being transmitted, because the packet congestion 
should be decided after detecting the packet loss for 
10 a given period. 

Disclosure of Invention 

An object of the present invention is to provide 
the communication system and method that controls the 

15 quantity of packets being transmitted before occurrence 
of congestion of the packets being transmitted. 

According to the first aspect of the present 
invention, a communication system comprises a 
transmission section that transmits, for each 

20 accumulative ACK packet received, packets with a 

transmission window size determined in response to a new 
window-size information added to the accumulative ACK 
packet; a reception section that receives and counts the 
packets with the transmission window size, which are 

25 transmitted from the transmission section, that generates 
a packet count value, and that returns the accumulative 
ACK packet if the packet count value reaches the specified 
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reference number corresponding to the transmission window 
size; and a new window-size information generation 
section that generates the new window-size information 
based on a packet arrival time required for a specified 
5 reference number of packets corresponding to the 

transmission window size to arrive, and that adds it to 
the accumulative ACK packet. 

According to second aspect of the present invention, 
a communication method comprises a transmission section 

10 that transmits, for each accumulative ACK packet received, 
packets with a transmission window size determined in 
response to the new window-size information added to the 
accumulative ACK packets, comprising; a reception step 
of receiving and counting the packets with the 

15 transmission window size, which are transmitted from the 
transmission section, generating a packet count value, 
and returning the accumulative ACK packet if the packet 
count value reaches the specified reference number 
corresponding to the transmission window size; and a new 

20 window-size information generation step of generating 
the new window-size information based on a packet arrival 
time required for a specified reference number of packets 
corresponding to the transmission window size to arrive, 
and adding it to the accumulative ACK packet. 

25 



Brief Description of Drawings 

FIG.l is a block diagram showing a configuration 
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of the communication system according to embodiment 1 
of the present invention. 

FIG. 2 is a flow chart that explains an operation 
of the communication system according to embodiment 1 
5 of the present invention. 

FIG. 3 is a drawing showing a specific example for 
explaining the operation of the communication system 
according to embodiment 1 of the present invention. 

FIG. 4 is a drawing showing another specific example 
10 for explaining the operation of the communication system 
according to embodiment 1 of the present invention. 

FIG. 5 is a block diagram showing a configuration 
of the communication system according to embodiment 2 
of the present invention. 
15 FIG. 6 is a flow chart that explains an operation 

of the communication system according to embodiment 2 
of the present invention. 

Best Mode for Carrying Out the Invention 
20 According to the essence of the present invention, 

the reception section generates the new window size 
information based on a packet arrival time required for 
a specified reference number of packets corresponding 
to the transmission window size to arrive, and the 
25 transmission section transmits the packets with a 

transmission window size determined in response to the 
new window size information. 
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Next, the embodiments of the present invention shall 
be described in detail with reference to the drawings. 
(Embodiment 1) 

FIG.l is a block diagram showing a configuration 
5 of the communication system according to embodiment 1 
of the present invention. 

As shown in FIG.l, the communication system 100 
according to embodiment 1 of the present invention 
comprises a transmitter 110 and a receiver 120. The 
10 transmitter 110 transmits data to the receiver 120 via 
an IP network 130. Moreover, the receiver 120 returns 
a specific information to the transmitter 110 via the 
IP network 130. 

The transmitter 110 comprises a Link layer 111, an 
15 IP layer 112, a TCP layer 113, and an APP layer 114. The 
receiver 120 comprises a Link layer 121, an IP layer 122, 
a TCP layer 123, and an APP layer 124. 

The operation of the communication system according 
to embodiment 1 of the present invention shall be described 
20 next in detail with reference to FIG.l and FIG. 2. FIG. 2 
is a flow chart that describes the operation of the 
communication system according to embodiment 1 of the 
present invention. 

As shown in FIG. 2, in step ST201, the transmitter 
25 110 transmits packets. At this time, the transmitter 110 
transmits packets with a transmission window size 
determined in response to a transmission window size set 
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initially; or for each accumulative ACK packet received 
from the receiver 120, transmits packets with a 
transmission window size determined in response to a new 
window-size information added to the accumulative ACK 
5 packet . 

Next, in step ST202, the receiver 120 receives a 
packet from the transmitter 110, and then determines if 
the packet received is the head packet of a transmission 
window size (step ST203) . The head packet of a 
10 transmission window size includes a transmission window 
size. If the packet received at step ST203 is the head 
packet of a transmission window size, then the receiver 
120 memorizes a time Ti of receiving the head packet (step 
ST204) . 

15 • If the packet received in step ST203 is not the head 

packet of a transmission window size, then the receiver 
120 receives and counts packets of a transmission window 
size transmitted from the transmitter 110, generates a 
packet count value, and determines if the packet count 

20 value has reached a specified reference number 

corresponding to the transmission window size. In other 
words, it determines whether or not all packets of a 
transmission window size had been received (step ST205) . 
If the packet count value has not reached the specified 

25 reference number corresponding to the transmission window 
size in step ST205, in other words, if all packets of 
a transmission window size have not been received, then 
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the process returns to step ST201. In step ST205, if the 
packet count value reaches the specified reference number 
corresponding to the transmission window size, in other 
words, if all packets of a transmission window size have 
5 been received, then a time T 2 is memorized (step ST206) . 

Next, in step ST207, provided that a packet arrival 
time required for a specified reference number of packets 
corresponding to the transmission window size to arrive 
is Tw, the Tw is obtained from the calculation of Tw= 

10 T 2 - Ti. Next, given that a specific threshold value is 
Tth, the receiver 120 determines Tw^Tth (step ST208). 

In step ST208 , if Tw^Tth is true, the receiver 120 
generates a new window-size information instructing 
decrease in the transmission window size (step ST209) . 

15 Moreover, in step ST208 , if Tw^Tth is not true, the 
receiver 120 generates a new window-size information 
instructing increase in the transmission window size 
(step ST2 10 ) . 

Next, the receiver 120 normally receives the packet 

20 from the transmitter 110, generates an accumulative ACK 
packet indicating the packet count value if the packet 
count value has been normally generated, adds a new 
window-size information to the accumulative ACK packet, 
and returns the accumulative ACK packet and the new 

25 window-size information to the transmitter 110 (step 
ST211) . After that, the receiver 120 deletes the memory 
values of Ti and T 2 (step ST212) , and the process returns 
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to step ST201. 

The specific example of operation of the 
communication system 100 according to embodiment 1 of 
the present invention shall be described in detail with 
5 reference to FIG.l and FIG. 2, along with FIG. 3 and FIG. 4. 

As shown in FIG. 3, the transmitter 110 in the state 
of transmission window size=4, transmits 4 packets -PI, 
P2, P3 and P4 at time TA, and the receiver 120 returns 
a packet AS1 showing a new window-size information and 
10 an accumulative ACK packet to the transmitter 110 if Tw 
^Tth is true. At this time, the new window-size 
information indicates a decrease in the transmission 
window size. 

The transmitter 110 transmits the next packets P5, 
15 P6, and P7 at time TB with a transmission window size 
decreased from the transmission window size=4 down to 
the transmission window size = 3 since the new window-size 
information instructs a decrease in the transmission 
window size if it receives the packet AS1 from the receiver 
20 120. 

Moreover, as shown in FIG. 4, the transmitter 110 
in a state of transmission window size=4, transmits four 
packets Pll, P12, P13, and P14 at time TC, and the receiver 
120 returns a packet AS 2 showing a new window-size 
25 information and an accumulative ACK packet to the 

transmitter 110 if Tw^Tth is not true. At this time, 
the new window-size information indicates an increase 
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in the transmission window size. 

The transmitter 110 transmits the next packets P15, 
P16, P17, P18, and P19 at time TD by increasing a 
transmission window size from the transmission window 
5 size=4 up to the transmission window size=5 since the 
new window-size information instructs an increase in the 
transmission window size if it receives the packet AS2 
from the receiver 120. 

As described above, according to embodiment 1 of 

10 the present invention, the receiver 120 generates a new 
window-size information based on the packet arrival time 
Tw required for a specified reference number of packets 
corresponding to the transmission window size to arrive, 
and the transmitter 110 transmits the packets with the 

15 transmission window size determined in response to the 
new window-size information. This way, the quantity of 
packets being transmitted is cont r ol 1 ed be f o r e occurrence 
of congestion of the packets being transmitted. 
(Embodiment 2) 

20 Embodiment 2 of the present invention shall be 

described next in detail with reference to the drawings . 
FIG. 5 is a block chart showing a configuration of the 
communication system according to embodiment 2 of the 
present invention. Now, in embodiment 2 of the present 

25 invention, the same reference numerals are used to 

indicate the same elements of embodiment 1 of the present 
invention . 
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As shown in FIG. 5, a communication system 500 
according to embodiment 2 of the present invention 
comprises the transmitter 110 and a receiver 510. The 
transmitter 110 transmits data to the receiver 510 via 
5 the IP network 130. The receiver 510 returns a specific 
information to the transmitter 110 via the IP network 
130 . 

The transmitter 110 comprises the Link layer 111, 
the IP layer 112, the TCP layer 113, and the APP layer 

10 114. The receiver 510 comprises a Link layer 511, an IP 
layer 512, a TCP layer 513, and an APP layer 514. 

Next, the operation of the communication system 500 
according to embodiment 2 of the present invention shall 
be described in detail with reference to FIG. 5 and FIG. 6. 

15 FIG. 6 is a flow chart that describes the operation of 
the communication system 500 according to embodiment 2 
of the present invention. 

As shown in FIG. 6, in step ST601, the transmitter 
110 transmits packets. At this time, the transmitter 110 

20 transmits, for each accumulative ACK packet received from 
the receiver 510, packets with a transmission window size 
determined in response to a new window-size information 
added to the accumulative ACK packet. 

Next, in step ST602, the receiver 510 receives a 

25 packet from the transmitter 110, and then determines if 
the received packet is the head packet of a transmission 
window size (step ST603) . The head packet of a 
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transmission window size includes a transmission window 
size. If the packet received at step ST603 is the head 
packet of a transmission window size, then the receiver 
510 memorizes a time Ti of receiving the head packet (step 
5 ST604 ) . 

If the packet received at step ST603 is not the head 
packet of a transmission window size, then the receiver 
510 receives and counts the packets of a transmission 
window size transmitted from the transmitter 110, 

10 generates a packet count value, and determines if the 
packet count value has reached a specified reference 
number corresponding to the transmission window size. 
In other words, it determines if all packets of the 
transmission window size have been received (step ST605) . 

15 If the packet count value has not reached the specified 
reference number corresponding to the transmission window 
size in step ST605, in other words, if all packets of 
a transmission window size have not been received, the 
process returns to ST601. In step ST605, if the packet 

20 count value reaches the specified reference number 

corresponding to the transmission window size, in other 
words, if all packets of a transmission window size have 
been received, then a time T 2 is memorized (step ST606) . 

Next, in step ST607 , provided that a packet arrival 

25 time required for a specified reference number of packets 
corresponding to the transmission window size to arrive 
is Tw, the Tw is obtained from the calculation of Tw= 
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T 2 - Ti . Next, given that a first specific threshold value 
is Tthl, the receiver 510 determines Tw^Tthl (step ST608) . 
In step ST608 , if Tw^ Tthl is not true, given that a second 
specific threshold value is Tth2 (Tthl>Tth2 ) , Tw^Tth2 
5 is determined (step ST609) . 

In step ST608 , if Tw^Tthl is true, the receiver 510 
generates a new window-size information instructing 
decrease in the transmission window size (step ST610). 
Moreover, in step ST609, if Tw^Tth2 is true, the receiver 

10 510 generates a new window-size information instructing 
a hold in the transmission window size (step ST611) . 
Moreover, in step ST609, if Tw^Tth2 is not true, the 
receiver 510 generates a new window-size information 
instructing increase in the transmission window size 

15 (step ST612 ) . 

Next, the receiver 510 normally receives packet from 
the transmitter 110, generates an accumulative ACK packet 
indicating the packet count value if the packet count 
value is normally generated, adds a new window-size 

20 information to the accumulative ACK packet, and returns 
the accumulative ACK packet and the new window-size 
information to the transmitter 110 (step ST613) . After 
that, the receiver 510 deletes the memory values Ti and 
T 2 (step ST614), and the process returns to ST601. 

25 As stated above, according to embodiment 2 of the 

present invention, the receiver 510 generates a new 
window-size information based on the packet arrival time 
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Tw required for a specified reference number of packets 
corresponding to the transmission window size to arrive, 
and the transmitter 110 transmits the packets with the 
transmission window size determined in response to the 
5 new window-size information; therefore, the quantity of 
packets being transmitted are controlled before 
occurrence of congestion of the packets being 
transmitted . 

As described above, according to the present 

10 invention, the reception section generates a new 

window-size information based on the packet arrival time 
required for a specified reference number of packets 
corresponding to the transmission window size to arrive, 
and the transmission section transmits the packets with 

15 the transmission window size determined in response to 
the new window-size information, and the quantity of 
packets being transmitted are controlled before 
occurrence of congestion of the packets being 
transmitted . 

20 The present invention is based on Japanese patent 

publication No. 2002-320129 filed on November 1, 2002, 
content of which is expressly incorporated by reference 
herein . 

Industrial Applicability 
25 The present invention is applicable to the 

communication system and method that controls congestion 
in transport protocol. 



